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47%, respectively (8, 10) . Additionally, low sexual desire and arousal are reported to be higher in postmenopausal women than in other groups (8, 9) .
The usual treatment for reducing menopausal complications is hormone replacement therapy (HRT). Studies have shown that estrogen alone or along with progesterone has a low to moderate effect on the sexual performance in women during menopause transition and menopause (11) . HRT in postmenopausal women is associated with complications such as increased incidence of non-cardiac events, pulmonary embolism and deep vein thrombosis, stroke, increased prevalence of gallstones and increased risk of breast and endometrial cancer (6) .
In recent years, complementary medicine has been frequently used in treating menopausal complications. Evidence indicates that different pharmacologic and -non-pharmacologic treatments are used for treating sexual dysfunction (8) . One of these treatments is the use of herbal medicines (12) .
Phytoestrogens are plant compounds with estrogen-like properties that are used to treat menopausal complications (13, 14) . According to studies, phytoestrogens can protect against the development of cancers, especially hormonerelated cancers including breast and endometrial cancers (15) . In this study, a combined herbal capsule containing cloves (Syzygium aromaticum), Roman anemones or Anise, green anise or fennel, green raisin (Vitis vinifera), Alhagi maurorum, Viola sp, yellow hill and Senna combined with Golqand (rose petals and honey) was used (16) . S. aromaticum has antioxidant, antimicrobial and antifungal properties (17) . Anise and fennel, with the botanical names Pimpinella anisum and Foeniculum vulgare, are expected to improve sexual function, reduce dyspareunia and vaginal dryness due to phytoestrogenic effects (18, 19) . Based on traditional medicine resources, raisin increases libido and honey improves sexual function by creating a sense of happiness (20, 21) . Other plants in the combination such as A. maurorum, Viola sp, yellow hill, and Senna are regulators that help reduce the complications and increase the effect of herbal combination (16) .
Regarding the prevalence of sexual problems due to atrophic vaginitis caused by hypoestrogenemia during menopause (8) and the interest of women in the use of complementary medicines (22) , investigating the effects of herbal drugs especially phytoestrogens is necessary. Therefore, the present study was conducted to evaluate the efficacy of combined herbal capsules on the sexual function of postmenopausal women. This research is the first study to determine the effect of a combined herbal drug on sexual function in women.
Materials and Methods

Study Design and Participants
The present study was a triple-blinded randomized controlled trial (data collector, participants, and data analyzer were blinded to the type of intervention received) which was done on 64 married postmenopausal women who referred to community health centers in Kermanshah, Iran, in 2017.
The inclusion criteria consisted menopausal women, aged between 40 and 60 years, no allergy to the herbal compounds used in this research, women living with their husbands, being literate, having a phone number and willingness to participate in the study. The exclusion criteria included suffering from neuromuscular disorders (multiple sclerosis, stroke, and Parkinson disease) and gastrointestinal diseases including colorectal cancer, inflammation, diarrhea, and duct stenosis, taking medications such as opiates, antidepressants, calcium channel blockers, ibuprofen, anticoagulants, diuretics, iron and calcium supplements, and receiving hormone therapy.
Based on a study by Nazarpour et al (23) , considering the mean pre-intervention sexual function score (m 1 = 24.11) and assuming a 20% increase in the postintervention mean score of sexual function (m 2 = 28.93), one-sided α= 0.05, β=0.1, SD 1 =SD 2 =6.04, the sample size calculation showed that 28 people were needed in each group. However, by taking into account the loss to followup, the final sample size was considered to be 32 in each group.
Sampling
The sampling started after obtaining the approval from the Ethics Committee of Tabriz University of Medical Sciences (Ethics Code: IR.TBZMED.REC.1395.281) and registering it in the Iranian Registry of Clinical Trials (identifier: IRCT2016043010324N32; https://www.irct. ir/trial/10807). A total of 23 urban community health centers were located in Kermanshah. These centers were public, governmental, or private first-level referral centers. Four centers with different socioeconomic levels were chosen, from which the participants were selected by means of convenience sampling. At first, by referring to the health records and documents of the centers and considering the inclusion criteria, some people were selected and subsequently contacted to refer to the health centers. Then, the checklists of inclusion and exclusion criteria were completed through interviews with women. After explaining the goals of the study and obtaining an informed consent form, the women who were eligible to enter the study completed socio-demographic characteristics questionnaire and the Female Sexual Function Index (FSFI). Four weeks after the intervention, the FSFI questionnaire was completed by interviewing the participants.
Random Allocation and Intervention Women were randomly allocated to 2 groups, including a treatment group receiving combined herbal capsule and a control group receiving placebo, using block randomization method with block sizes of 4 and 6 and 387 an allocation ratio of 1:1. The medication and placebo to be used for 2 weeks were placed in identical small packs which were numbered sequentially. Both small packs with the same content were placed inside larger packs. The large pack and the packs inside it received the same code. The packs were opened in the order of the entry of the individuals to the study, and a small pack to be used for 2 weeks was delivered to participants by the researcher. At the end of the second week, the participants were revisited and the second small packs containing either a drug or a placebo was delivered. The completed drug intake checklist for the first 2 weeks was also received.
The capsules containing the drug and the placebo were prepared in a completely identical appearance. There was no need to prepare herbarium code for already known and regularly-used herbs. They were purchased from herbal market. The veracity of the compounds was confirmed by a pharmacognosist and an herbalist and they were powdered by mill. Then, they were combined based on their specific proportions (carnation: 4 units, Anise and Anison: 6 units of each, violets: 12 units, Terminalia chebula and fresh green raisins: 25 units of each, Senna leaves, tranbinbine, and Golqand: 50 units of each). For preparing the capsule, firstly, A. maurorum, raisin and Golqand were blended. Secondly, flower buds of Syzygium aromaticum, fruits of Pimpinella anisum, flowers of Viola odorata, fruits of Terminalia chebula, and leaves of Cassia angustifolia were fully ground and sieved. Thirdly, all the ingredients were blended and completely dried. Afterwards, they were filled in 500 mg capsule shells. The process started in a way that tranbinbine was milled and mixed up with Golqand, and was kept in that condition for few hours to spread the moisture of Golqand to tranbinbine. Then, Golqand was dried with raisins in hay . Other ingredients were powdered and mixed with Golqand and raisins. Then the herbal combination was examined for microbial contamination in the microbial control laboratory. In order to eliminate the microbes, after placing the prepared herbal powder in an oven with a temperature of 50°C and starch powder in an oven with a temperature of 80°C. Total aerobic microbial count was determined for both samples. In this test, the number of microbes was less than 1000 CFU/g (colony forming units per gram). There were no Escherichia coli and Salmonella bacteria in any of the tested specimens. According to the guidelines of United States Pharmacopeia (USP), the combined herbal powder and starch were both at an acceptable level for microbial control. The capsules were standardized for the presence of the active ingredient, based on the marker compounds used in the herbs. In order to prepare the placebo, 500 mg capsules containing starch were used. The participants were required to take 2 capsules twice a day (before lunch and before dinner) for 4 weeks. Given that food prevents the mentioned medicinal plants to function, they were taken before meals for better function. Usually, gastrointestinal medicines are taken before meals. Participants were contacted once a week to ensure participants' consumption.
Instruments
In the present study, socio-demographic characteristics questionnaire and FSFI were used for data collection. The socio-demographic characteristics questionnaire included questions about age, occupation, the income sufficiency, education, husband's education, housing status, weight, and height. Content and face validity were used for determining the validity and the questionnaire was sent to 10 professors of Tabriz University of Medical Sciences and their comments were applied.
FSFI was developed by Rosen et al (24) to evaluate women's sexual function. It is a valid questionnaire for assessing sexual function during the past 4 weeks. The questionnaire contains 19 questions, which evaluates 6 different domains including desire, arousal, lubrication, orgasm, satisfaction, and pain. For each of the answers to questions 3-14, 17-19, 0-5 points and for questions 1, 2, 15, 16, 1-5 points were considered. The scores for each domain were obtained from questions in each domain and then multiplied by the coefficient of each domain (desire 0.6, arousal and lubrication 0.3, orgasm, satisfaction and pain 0.4). The libido score ranged from 1.2 to 6 points, and the scores of other domains ranged from 0 to 6 points. The total score, which was computed from the sum of 6 domains, ranged between 2 and 36. Higher scores show better sexual function. A total sexual function score of 26 or less is considered to be sexual dysfunction (20). This scale was validated by Mohammadi et al on 53 women with a sensitivity of 82% and 83% in Tehran in 2008 (21) .
Statistical Analysis SPSS version 21.0 (IBM Crop., Armonk, N.Y., USA) was used for data analysis. Kolmogorov-Smirnov test was used to evaluate the normal distribution of quantitative data, indicating that all data had a normal distribution. To compare the consistency of the 2 groups, independent t test, Fisher exact test and chi-square test were used. To compare the total score of sexual function and its dimensions before and after the intervention, independent t test and ANCOVA were used, respectively. At all stages, P < 0.05 was considered statistically significant. All analyses were performed on the basis of intention-to-treat.
Results
The sampling process was conducted in 2017 from February to July. During this period, 122 women were examined for inclusion criteria. Of these, 39 were excluded due to the lack of eligibility criteria and 19 were excluded due to lack of willingness to participate. A total of 64 women were enrolled in the study, 32 of whom were assigned to the group receiving herbal capsules and 32 women to the placebo group who received the relevant intervention. Socio-demographic questionnaire and 388 FSFI were completed by interviewing the participant. Participants were followed up for 4 weeks. One of the placebo recipients refused to continue the intervention at the end of the first week, but his follow-up continued until the end of the fourth week. The FSFI questionnaire was completed by interviewing the participants at the end of the fourth week. Finally, data analysis was performed on the data obtained from 32 women in the treatment group and 32 women in the placebo group (Figure 1) .
The socio-demographic data of the participants were presented in Table 1 . No significant difference was observed between the 2 groups in relation to sociodemographic data. The mean age (mean ± standard deviation [SD]) of women in the drug group was 50.53±4.78 and it was 52.34±4.50 years old in the placebo group. Most of the participants (84.4% in the drug group and 87.5% in the placebo group) were housewives. More than half of the participants (56.3% in the drug group and 53.1% in the placebo group) had elementary education. The majority of participants (96.9% of the drug group and 90.6% of the placebo group) reported their economic situation as favorable and relatively favorable. The mean (SD) body mass index (BMI) was 27.67±4.16 in the drug group and it was 27.83±3.61 in the placebo group. Most of the participants had three maternal experiences (40.6% in the drug group, 31.3% in the placebo group) and more than three births (25.2% in the drug group and 43.8% in the placebo group). About half of participants (48.4% in the drug group and 59.4% in the placebo group) reported their health status as average.
The total mean (SD) FSFI score before the intervention was 17.46±5.19 in the drug group and it was 17.56±3.22 in the placebo group, and the difference was significant based on independent t test. No statistically significant difference was observed between the 2 groups before the intervention (P=0.927). However, the total mean (SD) sexual function score after the intervention was 26.99±5.31 in the combined herbal capsule group and it was 18.35±4.51 in the placebo group. According to analysis of the covariance (ANCOVA) and baseline adjustment, the mean FSFI score in the drug group was higher compared to the placebo group (adjusted mean difference = 8.70, 95% CI = 6.58-10.82, P<0.001) ( Table  2 and Figure 2 ). 
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The mean (SD) sexual desire score before the intervention was 2.57±0.76 in the drug group and it was 2.56±0.67 in the placebo group and no significant difference was observed between groups (P=1.000), but the mean (SD) sexual desire score after the intervention in the drug group was 3.71±0.80 and in the placebo group, it was 2.79±0.76, based on the results of the ANCOVA test and baseline adjustment, the mean sexual desire score in the drug group was higher compared to the placebo group (0.92; 0.57 to 1.27; P<0.001).
The mean (SD) sexual arousal score before intervention was 2.41±0.83 in the drug group and it was 2.46±0.56 in the placebo group and there was no significant difference between group (P=0.793), but the mean (SD) sexual arousal score after intervention in the drug group was 3.94±0.82 and in the placebo group, it was 2.67±0.79. According to the results of the ANCOVA test and baseline adjustment, the mean sexual arousal score in the drug group was significantly higher compared to the placebo group (1.29; 0.95 to 1.63; P<0.001).
The mean (SD) vaginal lubrication score before the intervention in the drug group was 3.04±1.13 and in the placebo group it was 3.03±0.66, which was significantly different based on the independent t-test and no significant difference was observed between groups (P=0.968), but the mean (SD) lubrication score after intervention in the drug group was 4.70±1.13 and in the placebo group, it was 3.22±0.82. According to the results of ANCOVA test with adjusting the baseline score, the mean lubrication score in the drug group was significantly higher compared to the placebo group (1.48, 1.03 to 1.92; P<0.001).
The mean (SD) orgasm score before the intervention in the drug group was 2.92±1.08 and in the control group, it was 2.92±0.65. There was no statistically significant difference between groups before the intervention (P=1.000). However, the mean (SD) orgasm score after the intervention was 4.70±1.07 in the drug group and it was 3.05±0.87 in the placebo group. Based on the results of ANCOVA test with baseline adjustment, the mean orgasm score in the drug group was significantly higher compared to the placebo group (1.65, 1.23 to 2.07, P<0.001).
The mean (SD) satisfaction score before the intervention was 2.69±1.15 in the drug group and it was 2.59±0.87 in the placebo group, indicating that there was no significant difference between the 2 groups before the intervention (P= 0.699). However, mean (SD) satisfaction score after the intervention was 4.73±0.18 in the drug group and it was 2.60±0.18 in the placebo group. According to the results of ANCOVA test with baseline adjustment, the mean satisfaction score in the drug group was significantly higher compared to the placebo group (2.31, 1.61 to 2.65, P<0.001). 
390
The mean (SD) pain score before the intervention in the drug group was 3.82±1.23 and in the placebo group it was 3.99±0.94 and there was no significant difference between the 2 groups before the intervention (P=0.557). However, the mean (SD) pain score after the intervention was 5.71±0.17 in the drug group and it was 4.00 (0.17) in the placebo group. According to the results of ANCOVA test and baseline adjustment, the mean pain score in the drug group was significantly higher compared to the placebo group (1.21, 0.70 to 1.71, P<0.001) ( Table 2) .
Concerning adverse events, 2 (6.3%) women in the placebo group and 6 (18.8%) women in the drug group reported abdominal pain during the intervention.
Discussion
In this study, the use of the combined herbal capsule significantly increased the total score of sexual function and its subscale in comparison with placebo.
In menopausal period, certain types of sexual dysfunction are constantly increasing due to estrogen deficiency. Vagina and epithelium of urethra are dependent on estrogen and its deficiency cause thinning of epithelium. As a result, atrophic vaginitis causes vaginal dryness symptoms such as itching and painful intercourse (8, 9) . Vaginal dryness, low sexual desire, and arousal are progressive complications and are associated with hypoestrogenism (8) (9) (10) .
Anise and fennel in the combined herbal capsule contain phytoestrogens and with estrogen-like properties influence the levels of LH and FSH hormones, increase sexual desire, resulting in sexual satisfaction and improved sexual behavior in women, and increase vaginal moisture and sexual desire by improving vaginal atrophy (25) . Phytoestrogens also cause secretion of neurotransmitters such as endorphin, noradrenaline, and serotonin. These neurotransmitters can be effective in reducing sexual dysfunction (26) . Since the combined herbal capsule used in this study was the first to be scientifically examined, the results of other studies using the herbs used in this compound and their impact on sexual function and menopausal complications are reported here.
A similar study was done by Najar et al to assess the effect of Foeniculum vulgare on sexual satisfaction and dyspareunia in postmenopausal women referred to health centers of Ahvaz, Iran. Sixty women with vaginal atrophy were randomly assigned to 2 groups of 30, who received 5% fennel vaginal cream and placebo for eight weeks. Sexual satisfaction was assessed using standard Larsson's Sexual Satisfaction Questionnaire. The mean sexual satisfaction score after the intervention in the recipient group of fennel was significantly higher compared to the placebo group and there was a significant decrease in pain intensity during intercourse in the intervention group compared to the placebo group (P<0.001). The possible cause of this effect is the presence of phytoestrogens (18) .
In the study conducted by Malakouti et al in Iran, the total score of sexual function and its subscales, except for pain during intercourse, in postmenopausal women The data are presented as mean (standard deviation). For comparison of the groups before the intervention, independent t test and after the intervention, ANCOVA with adjusting baseline values were used.
391
6 weeks after using aromatherapy with fennel, gerbera, seaweed, orange, lavender and geranium improved (P<0.001). The mechanism of action mentioned in this study is the activation of the olfactory receptor cells by the phytoestrogens in the compounds used and thus secreting neurotransmitters such as endorphin, noradrenaline, and serotonin. These neurotransmitters can be effective in reducing symptoms such as hot flashes, sexual dysfunction and depression (26) , which is in agreement with the findings of this study. In a study by Akhtari et al, the efficacy of Tribulus terrestris extract on 66 women of reproductive age was measured. Four weeks after the intervention, significant differences were observed between 2 intervention and control groups in terms of the total score of sexual function, sexual desire, sexual arousal, vaginal lubrication, and pain during intercourse. It seems that T. terrestris contains phytoestrogens which affect levels of LH and FSH hormones and increase sexual desire, resulting in sexual satisfaction and improved sexual behavior in women (25) .
In a research conducted in Iran by Yaralizadeh et al on 60 menopausal women (45-65 years old) who were allocated to 2 groups, both placebo and fennel group were requested to use the cream once daily (5 gram/day) for eight weeks. In this study, vaginal pH and vaginal maturation index (VMI) were measured at baseline and 8 weeks after intervention. The number of superficial cells significantly increased in the intervention group compared to the placebo group (76.1±1.3 versus 8.1±11.8, P<0.001) after 8 weeks. The number of intermediate and parabasal cells in the fennel group decreased significantly compared to the control group (P<0.001). The vaginal pH significantly reduced after 8 weeks in the fennel group compared to the placebo group (100% versus 7.7%). The participants in the fennel group had a VMI of 65-100% after 8 weeks, while 40.7% of women in the placebo group had a VMI of 50-64% (27) . The improvement of vaginal atrophy can be considered as a cause of the improvement of sexual function in postmenopausal women in this study.
In a study by Nahidi et al in Iran, the effect of Anise on the improvement and relapse of hot flashes in menopausal women was measured. In this study, 72 postmenopausal women with hot flashes were divided into 2 intervention (recipient of capsules containing 330 mg anise used three times daily) and control (placebo recipient) groups. The intervention was conducted for 4 weeks and the participants were followed up for 4 weeks after intervention. In the drug group, the number and severity of hot flashes before and after treatment were 21.4% and 56.21%, respectively, followed by 1.6% and 14.44% after 4 weeks, respectively. There was no change in the frequency and severity of hot flashes in the control group.
Regarding the presence of phytoestrogens in this plant, it seems that the mechanism of the effect of Anise on hot flashes was through the role of phytoestrogens (28) . This study confirmed the presence of phytoestrogens in Anise and its effects on menopausal symptoms, but unfortunately, no research was found to assess the effectiveness of this plant on sexual function.
One of the limitations of the present study was that since more than half of the women had elementary education, they could not have a correct understanding of the questions. However, in order to remove this limitation, the questionnaire was completed through an interview with the participants and in the cases of ambiguity the researcher tried to resolve it. Some of the strengths of the study are the use of triple-blind design and the observance of all clinical trials principles including randomization and allocation concealment. It is suggested that the efficacy of this capsule should be measured on the sexual function among women of reproductive age.
The results of this study showed that the combined herbal capsule could be effective in improving sexual dysfunction in postmenopausal women and reduce the use of hormone therapy in this period. Moreover, the results of this research can be used to complete previous researches and basic information for later researches, including assessing the effectiveness of herbal medicines on sexual function in other age groups.
Conclusions
In this study, using combined herbal capsules increased the total mean score of sexual function and its subscales in postmenopausal women and it seems that it is able to improve the sexual function of postmenopausal women, Therefore, given the high prevalence of sexual disorders in postmenopausal women, the complications of hormone therapy and the lack of observation of side effects in the combined herbal capsule, this capsule is recommended for treatment of sexual disorders and the reduction of dyspareunia and vaginal dryness in postmenopausal women.
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